Autoantibodies to thrombin directed against both of its cryptic exosites.
Immunoglobulin G (IgG) anti-thrombin autoantibodies (ATA) were purified from the plasma of a patient referred for haematological investigation because of bleeding for 24 h following a dental extraction. The ATA did not inhibit the catalytic activity of thrombin against a chromogenic substrate, suggesting that they did not interact with the active site of thrombin. The ATA did, however, prolong the time required to generate thrombin in plasma, suggesting that they inhibited factor V and factor VIII activation. Surface plasmon resonance (SPR) was used to demonstrate that ATA bound to thrombin with high affinity. Competition of thrombin-ATA binding, using known thrombin exosite I and II ligands (hirudin, thrombomodulin and heparin), demonstrated that ATA bound to both thrombin exosites. Thrombin residues that are important for ATA binding were identified using a library of 53 recombinant thrombin variants encompassing alanine substitutions of 78 surface-exposed residues. They were H66, R68, R70 and Y71 in exosite I, and R89, R93, E94, R98, R245 and K248 in exosite II. ATA bound predominantly to exosite II. They did not bind to prothrombin, illustrating the cryptic nature of both exosites exposed and presented as potential antigens following prothrombin conversion to thrombin.